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NATIONAL TRANSPORTATION SAFETY BOARD
DEPARTMENT OF TRANSPORTATION
Mr. David D. Thonmas

WASHINGTON, D.C. 20591 ﬂ 8 PS
Acting Admintstrator

Federal Avietion Administrebicn
Department of Trangportation
Washington, D. . 20590

Dewr Mr. Thomas:

Ap = result of the imvestlgetion of a Beech Baron Model 95-B55
fatel sccident, our letter of Jasuery 12, 1967, to the Administrator
recommended resvaluation of the alreraft fusl sysbem. The evidence
in thic accident inmdicated the likeliheood of its having been preciw
pltated by fusl gtarvation whils the alreraft was in a right slip
attitude. Subsequent flight testing confirmed that loss of en englnme
by fusl stervetion would result after o Pow seconds in & sidesllp
with es much o & third of o tenk fuel level.

By PAA lotter of February 20, 1968, we vare advised thet the
reevalustion hed revealed no aree of noncompliance with the FAR's)
that the cited accident ves spparently an ibolated case of suspected
Puel interruption in this manner; and that the cited Filght testing
vas apparently more severe then required by regulmtions. For these
reasons it hed been decided no corrective messures to the Beeéch 95-855
airplane ware warranted at that tims.

Subseduent experiencé hes now caused us to conclude that there
is indeed a basic fuel system deficiency which, irrvespective of
general complisnce with the relevant FAR provisimms, does constitute
an wndve hazerd to Flight in genersl aviation operstions. This
experience is outlined in the Pollowing.

A Beech Debonalr 33, N-8966M, became a total loss upon spproech
to the Fullerton, Californie, Alrport on March 3, 1968. 'The approach
was belng conducted with an estimated 19 4o 25 gellons &f fuel in
each 40-gallon tenk. The alrport controller suggested a 360 degree
turn because of proximity to other approsching airoralft, but the pilot
elected instead to conduet S-turns for the purpose of additional
separation. Shortly after the pilot's mmnouncement to this effect,
the airveraft was observed dlving %o the gromd. The pilot and his two
sone were killed, Although exewipstion of the earzine revéslsd no
indication of & pre«impsct eagine ailure condition, there had been
no sign of power development at impact. Accordingly, fuel starvaition,
a8 & result of fuel tenk outlet uncovering dwring the final approach
meneuvering, 1o suspected as contributory in this ascidert.
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During takeoff from the Fullerton Alrport on June 25, 1968, a
Boech Baron BE-55, HB4LSN, euperdenced a right engine power inber-
ruption, dropped off on 1te right wing and plunged to the ground in
Buana Park, Californie. All four occupsnts of the aircradt were
Patalities. The left fuel sslsctor was found set for the left mein
tank, bur the vight seleetion was set Ffor the right awsilisry tank.
Slnece this is an ebuormel and illogicel fuel tapk setting combination,
it 18 eoumidered likely that the right selector was moved Trom the
normal wain tenk setting durding the takeof? in an mtbompt to recover
wight englne power. Muel quantity was believed to heve been below
ong=hali. Agein, with no imdication of mechanical powerplent failure
in evidence, fusl feed inderyvuption to the right englne is sugpected.

- The Beech Baron 95-D55, N~304HA, air taxl secident of October 29,
1968, at Waterville, Maine, was quite defimitive Ffor cmussl ares. Iefi
gugine power feiliure waes superlenced durdng rotetion afler a running,
turning tekeoff initiation. Shorbly thereafier directional conbtrol

vas logt ond the siveraft struck ssveral large trees to the left of

the runwey headlng. The alrvereft bwmed in its finel inverted position.
Although the fuel selectors were found in the suwilisry tenk posivion
instead of the presoribed main position for takeolfs, the Pact remains
thet the left engloe quit "whea 1t wes supposed bto" after a righte-

hand riunning end turning tekeolf with e low fuel supply in thie

syeten. The fusl tonkege waes estimated et eight gallons in esch 31~
gellon auxiliary tank. A November 10, 1967, "Caution" note in the FAA-
approved Alrplane Flight Manuel (APM) states: “When telting off with
minimum fuel do nob meke a tight turniag type tekeofP. The fusl moy

be conveyed awny frowm the oublet duelng the twrn couxing an interrupbtion
in engine opsration.”

Beecharafy Service Letter No. 65-9, ispued im April, 1955, for
Mpdel 35 Bononsas and Modsl 33 Deboneirs, also deals with "tight
turning type" tekeolfs. The Istier states Mt is possible” thet dr
will be allowed labo the fusl system ms a vesult of initiating
a takeoff in this menner, and that in such & case "the air will reach
the engine ot sboub the tims the airplens becoues sivborne snd could
cause momesnbary power inberruption.” It goas on to say that "this
does nob create s hagard bub can be disconcsriing.” We peintein
thet assesging such a power inberruption as "momentary" in duration,
and declaring wo hagexrd from a power loss of this nabure et such
e flight steage, cen comstitute wndue optimiem. The service letier
Turther states that if such a tokeoff is executed it would be advisable
to select the tank on the iwside of the bturn. t whowld he aobed
that this option, suggested for these single-engine aircradt, is unotb
practically avellable with the twin-engine Beecheraflt models, since
use of maipn task to engine on each side is recommended For takeof?.
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A Beecheralt A¥M Bupplement sheet, Part No. 130776, dated Jume
10, 1968, also provides caution notes in this erea for Baron and Model
9% Travel Alr alrereft. This supplement ceutions egelnst making a
tuming type tekeoff "If either 40 gallon mefin tank conteins less
than 25 gellone of fuel." For Plight operation it stetes, "To proe
vent fuel flow inberpuption, sveid prolonped operation in & slip
or skid attitude wnder low fuel condition.™ Our conmtention iz that
a fuel systom so sensltive to a8 relastively roubtine a takeoff practlee
a5 this, a8 to result {n fusl starvation even though the tank Tuel
lével might be well over half full, ghould at the lesst not be con-
tinved in production. As far =8 slips and skide in flight ave concerned,
there is flight test euperience thet only a very FPew seconds in &
slip ettitude with a low fusl level will cause Puel Plow interruption.
This appears to be a treacherous Pusl system charscterisbtic when it
is cousidered that wncoordineted maneuvers ave so likely to occesionally
cecur in geperal alation operations. Further, one of the meost
probable ocvesions for such mensuvers is during leawding approach,
vhich would slso be one of the likeliest bimes for a low Puel state.

An eborted tekeoff incident at Burbank, Californis, on Septenber
2, 1968, involving Beech B-55 Buren N-06T1Y, also bore out the fuel
gysten sensitivity to e rusning takeoff. In this cese an PAA flight
test pllot reported that, when clearsd for immediate tekeoff, he made
a "normally fast 960 left turn" omto the runvey and the right engine
failed gt sboubt 50 knobts. Fuel quantity in each main tank at the
tloy was steted to heve besn =t leest 17.3 zallons.

The Flight testing conducted with a Beech Haron 93-855, N-8313W,
on July 3, 1968, out of Beeth Fleld by en WAA Centrel Regioh pilct
and & Beech test plict also confirmed thet fuel flow lwmterruption
would result from suptained gideslips with a Pusl level only slightly
less than one-half full. Tt wen also demonstraeted that, if o lerge
yaw angls were allowed to develoy after sn englne fadlure, Tuel
interruption to the remeining englne could ogour if 1ts tapk was
less than one-gumrter full.

There have been other ceses noted which heve further indicated
this problem area, but for which there is lusufficisnt documentation
availsble o cite them here as cases in point.

It has ¢lso been noted that the various other Beecheraft models
have fuel btank instelletions with characteristios similer to thome
that have ersated the troubles demonstrated in the Baron, and therefors
are svbject bo the somé problem eres.

In consequence of the foremwuing, it is recompended thab
suiteble production chenge be incorporated in all affected Beach
aivereft. The gonl of this design change, such s tenk baffling,
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tank surge chewber, enifor fuel outlet plumbing reeconfiguration,
should be the provision of a2 dependeble fusl supply from each tank
in uge; throughout the declared usable fuel range, and irrespective
of such a8 turning tekeof¥s and wncoordinated flight manewers.

It is Purther recoumepded that all affected Beech airersit
currently ia service, as well as all thosge which will go into service
before the above-recommenied preoduction change becomes effective,
be provided with cookplt plesaxds by means of an Alrworthiness
Directive. The plecerd should provide information similer to that
of the Beecheraft APM Supplement of Pavt Ho. 130776. Placarding is
considered necessary becawse of the fact that, for one reason or
anocther under the current system, important ceubionary sdvisories

such ag this do not getb through to 21l affected gesersal aviation
rilots.

One Finel recommendstion of a gensyal noature hes been emphae
tieally brought to mind fyom consideration of this case. This is
thet gensral avistion ceytificeticn criterie be wade more stringent,
by regulstions sudfer implemeating interpretation thereof, so that
basic design deficlensies, puch as exemplified in this letter, are not
allowed to be perpotusted over many yesars of otherwise tremendous
technicel efivance in stete of the srt. The case in point here is
8 fine exsuple vhere a dassign fix, making the difference vetween the
fuel gystem's being merginelly or intevpretatively alrworthy sud
completely sirworthy, is obvious and comparetively inexpensive.
The economic apgunent compebitively from ope menufacturer to another
becomes Invelld il approgriste sefety design reguirvements ere enforced
noross the board.

We now have aoobher aeccident thet has the earmsrks of yet ancther
cegse in point. A Piedwont Avisebion Beech Baron D5%, N-7701R crashed
on tekeoff on Decewbsr 17 ab Releigh-Durhem, N. C. after a left
englne powgr feilwrs. Althoush not conflrdsd, s rwmning end turning
tekeof is belleved to have preceded the accident. The left Pusl
tanks were jmpacterupbured, bub the right terks were Toucd sbout
one-half full. The pilot end one passenger ave in oritical conditicon
vhile the other pessenger was killed.

A Ponyd representative hap discussed the Poregoing situation
with persounel of your Flight Standards Service here in Weshington
as well as in Ksnmses City. Our techunical stef? is avallsble to provide
you with further informetion or essistance as requirad.

Sincerely youwrs,

=1 mioned by

g Garmall. Ji-
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Joseph J. 0'Connell, Jr.
Cheirman



